The styloid process(SP) has the potential for calcification and ossification. The aim of this study was to investigate the prevalence of different patterns of elongation and calcification of the SP.
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Introdouction:
The styloid process(SP) has the potential for calcification and ossification. The aim of this study was to investigate the prevalence of different patterns of elongation and calcification of the SP.
Materials and methods:
In this cross-sectional study, 400 digital panoramic radiographs taken for routine dental examination in the dental school of Shiraz University were evaluated for the radiographic features of an elongated styloid process (ESP). The apparent length of SP was measured with Scanora software on panoramic of 350 patient who met the study criteria, ( 204 females and 146 males). Lengths greater than 30mm were consider as ESP. ESP were also classified into three types based on Langlais classification (elongated, pseudo articulated; and segmented ). Data were analyzed by the Chi squared tests and Student's t-tests .
Results:
ESP was confirmed in 153 patients including 78 males and 75 females (43.7%). The prevalence of ESP was significantly higher in males. 53.8% of males and 36.8% of female patients has ESP (P value < 0.05 ). ESP was also significantly more common in the older age group (p < 0.05). There was no statistically significant difference between the occurrence of unilateral and bilateral ESP (p > 0.05).Type I and Type II ossification pattern had almost equal frequency ( 42.5% and 43.8% respectively)
In this cross sectional study, 400 digital panoramic radiographs taken for routine dental examination were evaluated in dental school of shiraz university for the presence and radiographic features of elongated SP. All panoramic radiographs were acquired using a CRANEX D digital panoramic device (SOREDEX, Finland Helsinki). Only those radiographs showing SP of both sides were included. Positioning errors, positive history of fracture or developmental anomalies were considered as exclusion criteria. The apparent length of the styloid process was measured by measurement tools of the Scanora software (Scanora Soredex ) in a total of 350 digital panoramic radiographs which fulfilled the study criteria belonging to204 females and 146 males. The magnification factor of panoramic machine(1.26) was considered to assess actual SP length. The length of styloid process was measured according to method, described by Ilgüy et al. (8) as the distance from the point where the styloid left the tympanic plate to the tip of the process, regardless of whether or not the styloid process was segmented. The styloid process measuring more than 30 mm was considered as elongated. (7) (8) (9) Stylohyoid or stylomandibular ligaments ossification were measured along with SP, as a part of the elongated SP. Radiographic features of the type of elongation of SP was recorded based on Langlais (25) classification in three categories as followed: Type I: elongated SP (appear as uninterrupted integrity: Figure I ) Type II: pseudo articulated SP (apparently joined to the styloid process or stylohyoid ligament) Type III: segmented SP. either short or long non continuous portion/interrupted segments of mineralization. Figure 2 illustrate Type II ESP in left and Type III ESP in right side respectively . The prevalence of elongated SP as well as the types of elongation were compared between two age groups ( > 40 and ≤40 years old ). Statistical Analysis: The prevalence of different types of calcification of ESP in different age and sex groups were assessed using Chi square and the prevalence of left and right sides in both age and sex groups were compared using "Student's t-test" . Statistical software package SPSS V.15.0
The styloid process is a part of the temporal bone, which arises downwards, forwards, and slightly medially in front of the stylomastoid foramen, and its name is derived from the Greek word "stylos" meaning a pillar.
(1) The SP develops from Reichert's cartilage of the second brachial arch. (2) The attached structures are the stylohyoid, stylopharyngeus, and stylogossus muscles, and the stylomandibular ligaments. Many nerves and vessels, including the carotid arteries, are adjacent to the SP. (3) (4) (5) Elongated SP (ESP) has been drawing the attention of researchers since long ago. In 1937 Eagle was the first one who documented a cases in which elongation of the styloid process (over 25 cm), or calcification of the stylohyoid ligament, appeared to be the cause of pharyngeal and cervical pain. (6) The normal length of the SP is about 20-30 mm; SPs that are >30 mm are considered as elongated styloid processes (ESPs). (7) (8) (9) (10) ESP can cause symptoms such as dull pain in the ears or mastoid region, and it may cause the sensation of a foreign body in the pharynx and, thus, discomfort while swallowing. In addition, it can sometimes cause symptoms of temperomandibular dysfunction, e.g., limited or asymmetric jaw movements and clicks. (11) Rarely, ESP may lead to stroke because of compression of the carotid arteries. (12) ESP is diagnosed by both radiographical and physical examinations. Panoramic radiography is one of the most useful radiographs that show the stylohyoid process and used commonly for routine dental examinations. it could be also useful for early diagnosis of ESPs and referring the patients forward for additional tests. 13) Several studies have been conducted on the prevalence of ESP and its features in different geographical and ethenical place ,and most of them were done based on to panoramic radiographs. 7, [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] somehow different results however were obtained even in the same region. Considering this issue in our country based on available litterateur in English and Persian there were different report for prevalence. of ESP, as well as its age and sex distribution. (19, 20, 23, 24) Few information also was reported about the type of this calcification. (19, 24) So the aim of this study was to assess the prevalence of SP elongation and its calcification pattern in relation to gender and age. (Chicago, IL) was used for analyzing data. The significance level was set at 0.05.
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The mean age of patients with elongated SP was 46.7± 9.2 age range. The mean lengths of elongated SP was 3.70± 0.64mm. Table 3 . Mean length of the left and right styloid process in the different ages.
Student T test (α = 0.05), SD: Standard Deviation Discussion SP is a part of temporal bone with important adjacent organs. Therefore, the solidification of SP and ligament causes pain in the oropharynx and face. The ESP can be diagnosed by either plain radiography ( panoramic, PA skull, Lateral skull, Town ) or advanced imaging such as CT, CBCT. (24, 26, 27) The widespread use of panoramic radiography in dentistry and good visualization of styloid process in properly taken panoramic make it an favorable image for evaluation the prevalence and type of ESP and for these reasons we used panoramic views in present study. The pathogenesis of elongation of the styloid process or calcification of the stylohyoid ligament, is still remain unknown however it could be consider as a possible cause of pharyngeal and cervical pain and practitioners, especially dentists should be aware of its prevalence and the related radiological features. (28) the reported percentage for Stylohyoid ligament calcification varied between 4% and 84.4%. (6, 17) Many researchers have compared the prevalence and severity of mineralized area in stylohyoid ligament with age and sex and different results are obtained. In the present study, we observed that the length of SP increased by age and it is consistent with most of the previous studies (5, (16) (17) (18) (19) (20) (21) (22) 29) and in contrast to few others which denied any relation between ESP and age. (14, 15, 24) Based on the present study, we found that the prevalence of ESP was higher in males and it was statistically significant. However , these findings were against the results of a similar study conducted by Ferrario et al (17) and Roopashri et al.
Roopashri et al (1) found that ESP was more common in female and by comparing their result to Ferrario et al (17) study proposed that it could be related to endocrine disorders of women during menopause. The results of similar studies in Iran did not support this idea .According to present study as well as Ghafariet al reports ESP is more common among male patients. Shakibaei etal, (24) Zangoi et. Al. (23) and Anbiaei et al. (20) also did not find any significant differences between the prevalence of ESP in different genders. According to our results there was no significant difference between the prevalence of various type of ESP while the percentage of type I and type II were almost equal. Our results in this regard is very similar to Roopashri et al (1) and inconsistent with the result of (Ghaffari et al (19) and More et al (30) studies in which they reported type I ESP in more than 80% of their cases. (19, 30) Different quality of digital Panoramic radiographs and conventional ones could explain the difference between our result and Ghaffaei et al. Although ESP in the right side was a little more than the left side, based on the present study It was not significant and our results in this regards was similar to zangoei et al (23) and and More et al (30) studies ., we found that unilateral elongation (23.4%) was more prevalent than bilateral elongation (20.3%), but it was not statistically significant. It is in accordance with zangoei et al (23) and in contrast with Roopashri et al (1) studies. Panoramic radiography could be considered as the first imaging choice for screening the orofacial pain. Considering mentioned controversy further study with larger sample sizes and possible clinical examination could be helpful to estimated the relevance of panoramic radio- graph finding about ESP, its type and pattern of calcification with patients pain and discomfort in orofacial region .
ESP and calcification of stylohyoid ligament can be easily detected in panoramic radiograghs. Therefore it can help us to distinguish this problem from the other types of maxillofacial pain such as: pharyngeal, muscular, tonsillar and dental pain. Detecting the true origin of pain can help the clinician to manage the problem correctly.
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